Additivity in both thermodynamic stability and thermal transition temperature for rubredoxin chimeras via hybrid native partitioning.
Given any operational definition of pairwise interaction, the set of residues that differ between two structurally homologous proteins can be uniquely partitioned into subsets of clusters for which no such interactions occur between clusters. Although hybrid protein sequences that preserve such clustering are consistent with tertiary structures composed of only parental native-like interactions, the stability of such predicted structures will depend upon the physical robustness of the assumed interaction potential. A simple distance cutoff criterion was applied to the most thermostable protein known to predict such a seven-residue cluster in the metal binding site region of Pyrococcus furiosus rubredoxin and a mesophile homolog. Both conformational stability and thermal transition temperature measurements demonstrate that 39% of the differential stability arises from these seven residues.